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370 SAAB Annual Meeting AbstractsThe Ophiostomatoid fungi include five genera, including Ceratocystis and
Ophiostoma, two genera which include several important tree pathogens. They
are mostly vectored by insects, that either wound trees or visit wounds due to
other causes, thus spreading the fungi between trees. Ceratocystis and Ophios-
toma include important canker and wilt pathogens such as C. albifundus that
causes wilt and dieback of Acacia mearnsii trees in South Africa, C. fagacearum
the cause of oak wilt in the USA, and the Dutch elm disease pathogens O. ulmi
and O. novo-ulmi. Many other species cause sapstain of lumber, reducing its
commercial value. Very little is known regarding species of Ceratocystis and
Ophiostoma from South Africa, especially on native trees. Surveys were thus
conducted to collect Ceratocystis and Ophiostoma species infecting wounds on
native trees in South Africa. Both morphological studies and multigene
phylogenies were used to identify the fungi collected. The pathogenicity of
selected species was also considered using artificial inoculations under
glasshouse conditions. Numerous Ceratocystis and Ophiostoma species and
their anamorph states were collected from native tree species spanning eight
different genera and six families, growing in three geographical regions of South
Africa. Pesotum quercus, P. fragrans and C. albifundus, as well as a new
Ophiostoma sp. were collected. Two undescribed species of Ceratocystis were
also discovered. Inoculation studies using the two new Ceratocystis resulted in
lesions on Rapanea melanophloeos, Sclerocarya birrea and Acacia nigrescens.
The diversity of the fungi collected, from a relatively limited survey, and the fact
that potentially unknown tree pathogens have emerged, provides concrete
evidence that the diversity and biology of Ceratocystis and Ophiostoma on
native trees is poorly understood and deserves further study in South Africa.
doi:10.1016/j.sajb.2008.01.069
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Amaranthus tricolor is a nutritious vegetable crop that is used as a
subsistence or cash crop in the rural areas in Africa. Its yield and production is
severely limited by abiotic stresses such as drought. Mutation technology was
previously employed as a tool to create genetic variation in order to select for
lines with improved drought tolerance. A. tricolor seeds were subjected to
different gamma irradiation doses and 160Gy was optimal for subsequent seed
germination. The resulting mutant lines were screened over several generations
under field and greenhouse conditions and seven promising drought tolerant
lines were selected. Here we report on further physiological and morphological
studies on two Amaranthus mutant lines. Compared with the wild type these
mutant lines showed increased recovery after withdrawal of water for nineteen
days. Both mutant lines also showed increased protein content per gram dry
weight.
doi:10.1016/j.sajb.2008.01.070
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Seedling establishment for regeneration of riparian species has long been
recognised as being dependent on disturbance-mediated heterogeneity in riverlandscapes. The role of sprouting in regeneration has, however, seldom been
studied, and the relationships between sprouting patterns and landscape
heterogeneity are poorly understood. We investigated seedling establishment
and sprouting responses of woody species after a 100-year flood in the Sabie
River. The flood caused substantial reorganisation of the river landscape,
removing a large amount of biomass and making space available for
colonisation. We describe the relationship between regeneration responses
and the river template at multiple spatial scales. Four years after the flood, a
large proportion (70%) of the plants present were newly established
individuals. This proportion was remarkably consistent between river zones
and geomorphologically-defined channel types, but varied with elevation.
Most seedling establishment occurred at low elevations, in patches where
vegetation had been removed by the flood. However, the majority of species
also showed a strong sprouting ability. The balance between sprouting and
seeding in different species and at different scales depended on the proportion
of the population damaged, the nature of the damage, and species life history
and morphological traits. The relationships between sprouting and seeding
patterns and river landscape heterogeneity have implications for future
vegetation change in this system. The strong sprouting ability of most of the
species means that plant community composition is unlikely to change even
after large disturbance events. We discuss the implications for biodiversity
conservation and ecosystem resilience.
doi:10.1016/j.sajb.2008.01.071
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Syzygium cordatum is a myrtaceous tree native to southern Africa.
Throughout its natural distribution range, the inflorescences of this tree appear
to be affected by a malformation disease, typically resulting in abnormally
enlarged, excessively branched and sterile flowers. On Mangifera indica,
similar symptoms are associated with at least four Fusarium species. The aim of
this study was, therefore, to determine the diversity of Fusarum species
associated with malformed S. cordatum inflorescences in South Africa. In order
to identify Fusarium species recovered from the infected inflorescences, isolates
were grouped using restriction fragment length polymorphism (RFLP) analysis
of the amplified ribosomal RNA intergenic spacer (IGS) region. An isolate was
then chosen for each unique IGS–RFLP profile and part of the gene encoding
translation elongation factor 1 (EF1) was amplified and sequenced. These
sequences were then compared with the known EF1 sequences in the Fusarium
identification database (http://fusarium.cbio.psu.edu/). Our results showed that
malformed S. cordatum inflorescences are colonized by highly diverse Fusarium
species belonging to the sections Elegans, Gibbosum, Arthrosporiella and Li-
seola. Although some of these are well-known saprophytes (e.g. F. oxysporum, F.
equiseti and F. pallidoroseum), the majority of the Fusarium isolates examined
appear to represent novel lineages and/or species of this genus. Hence, previously
unexplored ecological niches such as malformed S. cordatum inflorescences
represent significant sources of novel fungi, not only of Fusarium, but most
probably also other fungi.
doi:10.1016/j.sajb.2008.01.072
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DNA barcoding is a technique in which species identification is performed
using DNA sequences from a small fragment of the genome, with the aim of
contributing to a wide range of ecological and conservation studies in which
traditional taxonomic identification is not practical. DNA barcoding is well
established in animals using the cox1 gene (COI), but there is not yet any proposed
universal barcode for plants that has received a broad consensus. We undertook
intensive field collections in the renowned Kruger National Park (South Africa),
which has its most southern part included in the Maputaland Biodiversity hotspot.
Using a selection of trees and shrubs, we compared height potential barcodes: six
advised by the plant working group and two fromKress et al. (2007).We applied a
battery of metrics to measure intra- and inter-specific genetic divergences,
statistical tests, phylogenetic and coalescence analyses. Compared to previous
plant studies, we assessed to which extend a ‘DNA barcoding gap’ is present
between intra- and inter-specific variations using multiple accessions per species.
We identified a portion of the plastid matK gene as a universal DNA barcodes for
flowering plants, which can be used singly or in combination with the trnH-psbA
inter-gene for a slight increase in performance. Furthermore, we assessed the
accuracy of combining to the previous barcode one of the two newly proposed loci
by Ki-Joong Kim (University of Seoul). We further discuss the role that DNA
barcoding can play in biodiversity inventories for conservation.
doi:10.1016/j.sajb.2008.01.073
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Madagascar is renowned for the uniqueness of its fauna and flora with a high
endemism. Because Madagascar separated from Africa and India before the
diversification of angiosperms, its plant biodiversity is firstly due to colonization
events across oceans followed by endemic radiations rather than vicariance.
Although the literature can show a tendency in an asynchronous colonization of
Madagascar by plants, it is not accurate to rely on such studies because of
discrepancies in molecular dating techniques. Here we assess a possible
synchronization in plant colonization of Madagascar from Africa by comparing
the historical biogeography of 13 groups of plants showing Malagasy endemicity.
Representatives from each group are included in a large rbcL matrix of 1566 taxa
from which phylogenetic trees were inferred using PaupRat. One of the most
parsimonious trees was dated by 23 calibrations points using three different dating
methods, i.e. PL, NPRS, and a modified version by Ziheng Yang of the source of
PAML for using MULTIDIVTIME. The results of this study provide crucial
insight into trans-oceanic dispersal mechanism and the factors triggering radiation
processes.
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South AfricaReactive oxygen species (ROS) control many different processes in
plants such as programmed cell death, pathogen defense and systemic
signalling thus the steady state level of ROS in cells has to be tightly
regulated as accumulation of ROS can be detrimental to the cell. This can be
achieved in various ways such as antioxidants, ROS-scavenging enzymes,
defense gene expression to name but a few. A key component of the
antioxidant process is the thiol glutathione pathway catalysed by the enzyme
glutathione reductase and glutathione synthetase. Glutathione has been
associated with determining the redox state of the cell and may indirectly
activate regulatory proteins such as non-expressor of pathogenicity genes
(NPR1) which has been shown to play an important role in the induction of
systemic acquired resistance. To date, no direct link has been established
between glutathione and the NPR1 therefore the aim of my study is to
investigate the interaction between glutathione and the NPR1 gene and what
effect they have on pathogen resistance needs to be studied further.
doi:10.1016/j.sajb.2008.01.075
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The wood and non-wood products from mopane woodland were quantified
from six villages in the Lowveld, Limpopo Province, South Africa. One hundred
and eighty individuals were interviewed from the selected villages. Three
villages were located in the depleted woodlands and the remaining three at
abundant woodlands. Traditional governance structures within the selected
villages and relevant conservation department officials were also interviewed.
Colophospermum mopane is an essential source of fuelwood and provide
poles used for construction of traditional structures. Each family uses 6.8±0.1 kg
of C. mopane fuelwood for cooking/day in the woodland depleted villages,
while 8.2±0.2 kg is used at the woodland abundant villages. The average
volume of wood consumed to construct an adult’s hut is 0.24 m3 in the woodland
depleted villages and 0.33 m3 in the woodland abundant villages. The role
played by mopane worms to the wellbeing of the rural people was also assessed
and options to promote efficient use of woodland resources were suggested.
doi:10.1016/j.sajb.2008.01.076
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